Abstract -The combination of high Q dielectric resonators advantages in the area of cellular and satellite communications. 
I. INTRODUCTION
The growth of microwave communications has led to the requirement for compact high Q resonators. Sapphire and HTS thin films have been used to construct dielectric resonators which have shown very high a's [1, 2] . A single filter requires several such resonators. The high cost of single crystal sapphire and thin films may make this type of filter too expensive to be economically feasible. Cheaper alternatives are HTS thick films and ceramic dielectrics. Results for YBa2Cu30x thick films and alumina (Al203) ceramics are presented here. Alumina was chosen as it is the polycrystalline equivalent of sapphire. Alumina and sapphire have a dielectric constant, &, of about 10. The size of a dielectric resonator can be reduced by using a dielectric with a higher &, such as Ba(Mgln,Ta2/3)O3, G = 24.
MATERIAL E%3"'ITON

A. YBa2Cu30, Thick Films
The preparation of YBa2Cu30x thick films has been presented in detail elsewhere [3, 4] . Briefly an ink made from YBa2Cu30, powder, polymers and solvents is doctor bladed on to a polycrystalline yttria stabilised zirconia substrate. The film is then fired above the peritectic temperature to form a melt textured film with spherulitic morphology. The films produced by this method have shown a surface resistance of 1.5 m i l at 7.5 GHz and 77 K. [4] .
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MEASUREMENT AND RESULTS
A. Sulface Resistance
The surface resistance of the YBazCu30, thick film was measured using a dielectric resonator technique with a single crystal sapphire dielectric as shown in Fig. 1 The Q of the alumina was then calculated using (1). The Q, Qd and Q, at 11.05 GHi are shown in Fig. 3 . The dielectric constant of the alumina was calculated to be 9.48.
In order to reduce the size of a dielectric resonator it is necessary to increase the dielectric constant of the material used. Unfortunately, generally speaking the high higher a naterial's dielectric constant the lower it's Q. Very few -esults are available for the properties of dielectric ceramics at cryogenic temperatures. Reference [7] suggests that the Q If Ba(Mg,Ta)03 increases as the temperature is reduced Nhereas [8] suggests that it decreases.
To determine the Q of Ba(Mg,Ta)03 from room emperature to 12 K a dielectric resonator was constructed as n Fig. 4 . The spacer was a 4 mm thick disc of low loss 
IV. DISCUSSION
The results above can be used to calculate the Q of cryogenic dielectric resonators using Ba(Mg,Ta)03 and YBa2Cu30, thick films. It is necessary to scale the results for the R, of the thick film and Q of the dielectric with frequency. The R, of a superconductor scales as f and for the Q of the dielectric the Qxf product is assumed to be constant. These are reasonable assumptions over the range of frequencies considered here.
If the Ba(Mg,Ta)O disc measured above is formed into a resonator by placing it between the thick film plates without
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